NCI-043 



CLAIMS 

What is claimed is: 

1. A method of treating a condition associated with a gly^osaminoglycan- 
associated molecular interaction in a subject, comprising administering to a subject a 
therapeutically effective amount of a therapeutic compound for modulating said 
glycosaminoglycan-associated molecular interact^, said therapeutic compound 
having the formula: X 

wherein Y" is an anionic group at plfrsictfogical pH; Q is a carrier molecule; X + is a 
cationic group; and n is an integer^fected such that the biodistribution of said 
therapeutic compound fop^n intended target site is not prevented while nuiintaining 
activity of the therapptitic compound, or a pharmaceutically acceptable salt or ester 
thereof, such th^said glycosaminoglycan-associated molecular interaction is 
modulated^afid said condition is treated. 

2. The method of claim 1, wherein said glycosaminoglycan-associa^d^molecular 
interaction does not include amyloidosis. 

3. The method of claim 1, wherein said carrier molecule^selected from the group 
consisting of a carbohydrate, a polymer, a peptide, a pentfde derivative, an aliphatic 
group, an alicyclic group, a heterocyclic group, an aromatic group and combinations 
thereof. / A / 

4. The method of claim 3, wherein s3I^^mer molecule is an aliphatic group. 

5. The method of claim 4, wherein s^id therapeutic compound is selected from the 
group consisting of 1,3-propanedisuJtonic acid, 3-amino-l-propanesulfonic acid, 3- 
dimethylamino-l-propanesulfoj^c acid sodium salt, 2-(3-sulf opropyl)-l,2,3,4- 
tetrahydro-9H-pyrido[3,4-&Kr<dole, sodium salt, 3-[2-(6-methoxy-l,2,3,4- 
tetrahydroisoquinolinyljia-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 
propanesulfonic acid/3-(3-hydroxy-l-propyl)amino-l-propanesulfonic acid, (-)3-[(R)- 
2-hydroxy-l-prop^l]amino-l-propanestdfonic acid, 3-(4-hydroxy-l-butyl)amino-l- 



NCI-043 



propanesulfonic acid, 3-(5-hydroxy-l-pentyl)amino-l-propanesulfonic acid, 3-(6- 
hydroxy-l-hexyl)amino-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l/ 
propanesulfonic acid, 3-(2-hydroxyethyl)amino-l-propanesulfonic acid, 3/(2- 
hydroxyethyl)amino-l -propanesulfonic acid, 3-(2-hydroxyethyl)amincyl- 
propanesulfonic acid, 3-hexylamino-l -propanesulfonic acid, 3-underalamino-l- 
propanesulfonic acid, and 3-octadecylamino-l-propanesulfonic acid, and 
pharmaceutically acceptable salts or esters thereof. / 

6. The method of claim 1, wherein said glycosaminoglycafri-associated molecular 
interaction is associated with a bacterial infection caused by a bacterium, provided 
that when said bacterium is Chlamydia trachomatis, the thef apeutic compound is not 
carrageenan, pentosan polysulf ate, f ucoidan, dextran sulfate, heparin, heparan sulfate 
or dermatan sulfate. / 

7. The method of claim 6, wherein said bacterium includes Chlamydia trachomatis, 
Staphylococcus aureus, Pseudomonas aeruginosa, Legionella pneumophila, Bordetella 
pertussis, and Mycoplasma pneumoniae. / 

8. The method of claim 6, wherein said/method includes inhibiting interaction 
between said bacterium and^a cMl surfaced 

10. The method of claim 1, vf^ereiiysaid glycosaminoglycan-associated molecular 
interaction is associated \litly^kal^ection caused by a virus, with the proviso that 
when the viral infection is cytomegalovirus the therapeutic compound is not a 
chondroitin sulfate. / 

11. The method of claim lo/ wherein said viral infection includes viruses associated 
with Herpesviridae. / 

12. The method of claim 10, wherein said method includes inhibiting interaction 
between said viruses arid a cell surface. 

13. The method ot claim 1, wherein said therapeutic compound has the following 
formula / 

/ Q_[_S03-x+] n 
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wherein Q is a carrier molecule; X + is a cationic group; and n is an integer selected 
such that the biodistribution of the therapeutic compound for an intended target site is 
not prevented while maintaining activity of the therapeutic compound. / 

14. The method of claim 13, wherein the carrier molecule is selected fn6m the group 
consisting of a carbohydrate, a polymer, a peptide, a peptide derivativ^ an aliphatic 
group, an alicyclic group, a heterocyclic group, an aromatic group arid combinations 
thereof. / 

15. The method of claim 14, wherein the carrier molecule is afri aliphatic group. 

16. The method of claim 15, wherein the therapeutic compound is selected from the 
group consisting of 1,3-propanedisulfonic acid, 3-amino-lvpropanesulfonic acid, 3- 
dimethylamino-l-propanesulfonic acid sodium salt, 2-(3^sulfopropyl)-l,2,3,4- 
tetrahydro-9H-pyrido[3,4-b]indole, sodium salt, 3-[2-£6-methoxy-l,23,4- 
tetrahydroisoquinolinyl)]-l-prop£inesidf onic acid, 3^(2-hydroxyethyl)amino-l- 
propanesulfonic acid, 3-(3-hydroxy-l-o^yl)air^o-l-propanesulfonic acid, (-)3-[(R)- 
2-hydroxy-l-propyl]amino-l-proparyfeul^nic^cid, 3-(4-hydroxy-l-butyl)amino-l- 
propanesulfonic acid, 3-(5-hydroxyyi-p^t^amino-l-propanesulfonic acid, 3-(6- 
hydroxy-14\exyl)amino-l-propane:iu]^ 3-(2-hydroxyethyl)amino-l- 
propanesulfonic acid, 3-(2-hydroxyetWl)amino-l-propanesulfonic acid, 3-(2- 
hydroxyethyl)amino-l-propanesulfa^c acid, 3-(2-hydroxyethyl)amino-l- 
propanesulfonic acid, 3-hexylamii?K>-l-propanesulfonic acid, 3-undecylamino-l- 
propanesulfonic acid, and 3-octadecylamino-l-propanesulfonic acid, and 
pharmaceutically acceptable ^alts or esters thereof. 

17. A method of modulating interaction between an infectious agent and a 
glycosaminoglycan in a/subject comprising administering to a subject a therapeutically 
effective amount of a/flierapeutic compound for treating an interaction between an 
infectious agent ana a glycosaminoglycan, the therapeutic compound comprising at 
least one sulfonate group covalently attached to a carrier molecule, or a 
pharmaceuticarfly acceptable salt or ester thereof, such that said interaction is 
modulated./ 
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18. The method of claim 17, wherein the carrier molecule is selected from the group 
consisting of a carbohydrate, a polymer, a peptide, a peptide derivative, an aliphatic: 
group, an alicyclic group, a heterocyclic group, an aromatic group and combinations 
thereof. / 
5 19. The method of claim 18, wherein the carrier molecule is an aliphatic/group. 

20. The method of claim 17, wherein the therapeutic compound is selfected from the 
group consisting of 1,3-propanedisulfonic acid, 3-amino-l-propanesiponic acid, 3- 
dimethylamino-l-propanesulfonic acid sodium salt, 2-(3-sulfopropyl)-l,2,3,4- 
tetrahydro-9H-pyrido[3,4-b]indole, sodium salt, 3-[2-(6-methoxy/l,2,3,4- 

10 tetrahydroisoquinolinyl)]-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 

propanesulfonic acid, 3-(3-hydroxy-l-propyl)amino-l-prop^friesulfonic acid, (-)3-[(R)- 
2-hydroxy-l-propyl]amino-l-propanesulfonic acid, 3-(4-wdroxy-l-butyl)amino-l- 
propanesulfonic acid, 3-(5-hydroxy-l-pentyl)amino-l-propanesulfonic acid, 3-(6- 
hydroxy-l-hexyl)amino-l-propanesulfonic acid, 3-(24\ydroxyethyl)amino-l- 

15 propanesulfonic acid, 3-(2-hydroxyeth^amino-l^propanesiilfonic acid, 3-(2- 
hydroxyethyl)amino-l-propanesulfonic > acid, 3y2-hydroxyethyl)amino-l- 
propanesulfonic acid, 3-hexylamin/-l-wopa^esulfonic acid, 3-undecylamino-l- 
propanesulfonic acid, and 3-octadkgd^rrasfe-^^^ acid, and 

pharmaceutically acceptable salts or esters thereof. 

20 21. The method of claim 17, wherein said glycosaminoglycan-associated molecular 
interaction is associated with a baorerial infection caused by a bacterium, provided 
that when said bacterium is Chlamydia trachomatis, the therapeutic compound is not 
carrageenan, pentosan polysylfate, fucoidan, dextran sulfate, heparin, heparan sulfate 
or dermatan sulfate. 

25 22. The method of clmm 21, wherein said bacterium includes Chlamydia trachomatis, 
Staphylococcus aureusJPseudomonas aeruginosa, Legionella pneumophila, Bordetella 
pertussis, and Mycoplasma pneumoniae. 

23. The metib^d of claim 21, wherein said method includes inhibiting interaction 
between said/Dacterium and a cell surface. 
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24. The method of claim 17, wherein said interaction between an infectious agerrt 
and a glycosaminoglycan is associated with a viral infection caused by a virus, Wth 
the proviso that when the viral infection is cytomegalovirus the therapeutic / 
compound is not a chondroitin sulfate. / 

25. The method of claim 24, wherein said viral infection includes viru/es associated 
with Herpesviridae. / 

26. The method of claim 24, wherein said method includes inhibiting interaction 
between said viruses and a cell surface. / 

27. The method of claim 17, wherein said therapeutic compound has the following 
formula / 

Q _ [ _so 3 -x + ] n / 

wherein Q is a carrier molecule; X + is a cationic groupyand n is an integer selected 
such that the biodistribution of the therapeutic comtfbund for an intended target site is 
not prevented while maintaining activity of the therapeutic compound, such that the 
glycosaminoglycan-associated molecular interag!tion is treated. 

28. The method of claim 27, wherein the carrier molecule is selected from the group 
consisting of a carbohydrate, a pobf mp, a Peptide, a peptide derivative, an aliphatic 
group, an alicyclic group, a heter6c\^io^Pc5up, an aromatic group and combinations 
thereof. / 

29. The method of claim 28, wherein the carrier molecule is an aliphatic group. 

30. The method of claim 27, Wherein the therapeutic compound is selected from the 
group consisting of 1,3-propaifedisulfonic acid, 3-amino-l-propanesulfonic acid, 3- 
dimethylamino-l-propane^lfonic acid sodium salt, 2-(3-sulfopropyl)-l,2,3,4- 
tetrahydro-9H-pyrido[3,4^b]indole, sodium salt, 3-[2-(6-methoxy-l,2,3,4- 
tetrahydroisoquinolinw)]-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 
propanesulfonic acicy3-(3-hydroxy-l-propyl)amino-l-propanesulfonic acid, (-)3-[(R)- 
2-hy droxy-l-propyi] amino-l-propanesulf onic acid, 3-(4-hy droxy-l-buty l)amino-l- 
propanesulfonicyacid, 3-(5-hydroxy-l-pentyl)amino-l-propanesulfonic acid, 3-(6- 
hydroxy-l-hexyl)amino-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino r l- 

/ -82- 



NCI-043 



propanesulfonic acid, 3-(2-hydroxyethyl)amino-l-propanesulfonic acid, 3-(2y 
hydroxyethyl)amino-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- / 
propanesulfonic acid, 3-hexylamino-l-propanesulfonic acid, 3-undecylaimno-l- 
propanesulfonic acid, and 3-octadecylamino-l -propanesulfonic acid, and 
pharmaceutically acceptable salts or esters thereof. / 

31. A packaged pharmaceutical composition for treating a glycofeaminoglycan- 
associated molecular interaction, comprising / 

a container holding a therapeutically effective amount of a pharmaceutical 
composition for treating a glycosaminoglycan-associated molecular interaction in a 
subject, said pharmaceutical composition comprising at Wst one therapeutic 
compound comprising at least one sulfonate group covpently attached to a carrier 
molecule, or a pharmaceutically acceptable salt therectt; and 

instructions for using said pharmaceutical composition for treating the 
glycosaminoglycan-associated molecular interaction. 

32. The packaged pharmaceutical df claim/l, wherein the carrier molecule is 
selected from the group consisting offfa carbohydrate, a polymer, a peptide, a peptide 
derivative, an aliphatic group, etn alAyci^group, a heterocyclic group, an aromatic 
group and combinations thereof. / 

33. The packaged pharmaceutical claim 32, wherein the carrier molecule is an 
aliphatic group. / 

34. The packaged pharmaceutical of claim 31, wherein the therapeutic compound 

is selected from the group coasting of 1,3-propanedisulfonic acid, 3-amino-l- 

propanesulfonic acid, 3-dimethylamino-l -propanesulfonic acid sodium salt, 2-(3- 

sulfopropyl)-l,2,3,4-tetraftydro-9H-pyrido[3,4-&]indole, sodium salt, 3-[2-(6-methoxy- 

l,2,3,4-tetrahydroiso<yAnolinyl)]-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 

propanesulfonic acid, 3-(3-hydroxy-l-propyl)amino-l-propanesulfonic acid, (-)3-[(R)- 

2-hydroxy-l-prop/l]amino-l-propanesulfonic acid, 3-(4-hydroxy-l-butyl)amino-l- 

propanesulfonic/acid, 3-(5-hydroxy-l-pentyl)amino-l-propanesulfonic acid, 3-(6- 

hydroxy-l-he^l)amino-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 

propanesulfonic acid, 3-(2-hydroxyethyl)amino-l -propanesulfonic acid, 3-(2- 
V - 83 - 
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hydroxyethyl)amino-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- / 
propanesulfonic acid, 5-hexylamino-l-propanesulfonic acid, 3-undecylamino-l- 
propanesulfonic acid, and 3^ctadecylamino-l -propanesulfonic acid, arrci 
pharmaceutically acceptable salts or esters thereof. / 

35. A composition for treating a glycosaminoglycan-associatecf molecular 
interaction in a subject, comprising / 

a therapeutically effective amount of a therapeutic compound comprising at 
least one sulfonate group covalently attached to a carrier molecule, or a 
pharmaceutically acceptable salt thereof; and / 

a pharmaceutically acceptable carrier, such tlWt a glycosaminoglycan- 
associated molecular interaction is treated. / 

36. The composition of claim 35, wherein the carrier molecule is selected from the 
group consisting of a carbohydrate, a polymer, a peptide, a peptide derivative, an 
aliphatic group, an alicyclic group, a heterocyclic group, an aromatic group and 
combinations thereof. / §F / 

37. The composition of cfetm ^S^herein the carrier molecule is an aliphatic group. 

38. The composition of claim Z5, wherein the therapeutic compound is selected 

from the group consisting of ly6-propanedisulfonic acid, 3-amino-l-propanesulfonic 

acid, 3-dimethylamino-l-propanesulfonic acid sodium salt, 2-(3-sulfopropyl)-l,2,3,4- 

tetrahydro-9H-pyrido[3,4^&]indole, sodium salt, 3-[2-(6-methoxy-l,23,4- 

tetrahydroisoquinolinyP(]-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 

propanesulfonic acidy3-(3-hydroxy-l-propyl)amino-l-propanesulfonic acid, (-)3-[(K)- 

2-hydroxy-l-prop)^amino-l-propanesulfonic acid, 3-(4-hydroxy-l-butyl)amino-l- 

propanesulfonic Acid, 3-(5-hydroxy-l-pentyl)amino-l-propanesulfonic acid, 3-(6- 

hydroxy-l-he^l)amino-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 

propanesulfcmic acid, 3-(2-hydroxyethyl)amino-l-propanesulfonic acid, 3-(2- 

hydroxyemyl)amino-l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 

propane/ulfonic acid, 3-hexylamino-l-propanesulfonic acid, 3-undecylamino-l- 

propaj(esulfonic acid, and 3-octadecylamino-l-propanesulfonic acid, and 

pharmaceutically acceptable salts or esters thereof. 
/ -84- 
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39. The composition of claim 35, wherein the therapeutic compound has ihd 
following formula / 

Q-{— S0 3 -X + ] n / 

wherein Q is a carrier molecule; X + is a cationic group; and n is an integer selected 
such that the biodistribution of the therapeutic compound for an intended target site is 
not prevented while maintaining activity of the therapeutic compound; and 

a pharmaceutical^ acceptable carrier, such that the glycopminoglycan- 
associated molecular interaction is treated. / 

40. The composition of claim 39, wherein the carrier molecule is selected from the 
group consisting of a carbohydrate, a polymer, a peptide; a peptide derivative, an 
aliphatic group, an alicyclic group, a heterocyclic group, an aromatic group and 
combinations thereof. / 

41. The composition of claim 40, WhereM the/tarrier molecule is an aliphatic group. 

42. The composition of claim 39/wheMn,^ therapeutic compound is selected 
from the group consisting of 1,3-propane^ulfQmc acid, 3-amino-l-propanesulfonic 
acid, 3-dimethylamino-l-propanesulfonifc acid sodium salt, 2-(3-sulfopropyl)-l,2,3,4- 
tetrahydro-9H-pyrido[3,4-b]indole, sodium salt, 3-[2-(6-methoxy-l,2,3,4- 
tetrahydroisoquinolinyl)]-l-propan6sulfonic acid, 3-(2-hydroxyethyl)amino-l- 
propanesulfonic acid, 3-(3-hydr^y-l-propyl)amino-l-propanesulfonic acid, (-)3-[(R)- 
2-hydroxy-l-propyl]arrdno-l-t>ropanesulfonic acid, 3-(4-hydroxy-l-butyl)amino-l- 
propanesulfonic acid, 3-(5-^droxy-l-pentyl)amino-l-propanesulfonic acid, 3-(6- 
hydroxy-l-hexyl)amino-l/propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 
propanesulfonic acid, 3/(2-hydroxyethyl)amino-l-propanesulfonic acid, 3-(2- 
hydroxyethyl)amino/l-propanesulfonic acid, 3-(2-hydroxyethyl)amino-l- 
propanesulfonic a^id, 3-hexylamino-l-propanesulfonic acid, 3-undecylamino-l- 
propanesulfonio4cid, and 3-octadecylamino-l-propanesulfonic acid, and 
pharmaceutical^ acceptable salts or esters thereof. 
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43. A method for treating a subject afflicted with Chlamydia, comprisi 
administering to a subject a therapeutically effective amount of a therapeutic 
compound for treating Chlamydia, the therapeutic compound having the formula: 

Q— [— Y"X + ] n 

wherein Y~ is an anionic group at physiological pH; Q is a earner molecule; X + is a 
cationic group; and n is an integer selected such that the btodistribution of the 
therapeutic compound for an intended target site is npt prevented while maintaining 
activity of the therapeutic compound, provided that the therapeutic compound is not 
a sulfated polysaccharide; such that the subject^fflicted with Chlamydia is treated. 

44. A method for treating a subject afflic^d with HSV, comprising administering to 
a subject a therapeutically effective amouht of a therapeutic compound for treating 
HSV, the therapeutic compound havijfe the formula: 

Q-[— Y-X + ] n 

wherein Y" is an anionic grout/at physiological pH; Q is a carrier molecule; X + is a 
cationic group; and n is an imeger selected such that the biodistribution of the 
therapeutic compound idt an intended target site is not prevented while maintaining 
activity of the therapej^tic compound, provided that the therapeutic compound is not 
a sulfated polysaccharide; such that the subject afflicted with HSV is treated. 
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